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The Lancet (London)— 

“In their preface to this work the authors point out the lack of a book which deals at 
all adequately from the standpoint of hygiene with the profound changes in the lives of 
civilized people during the past century and a half consequent upon the rise and develop- 
ment of modern industry, and whilst disclaiming the possession of the erudition necessary 
for the task of writing such a book, refer to the experience in industrial hygiene which they 
individually possess. They express the belief that they have made plain how great is the 
influerice of employment upon general health, how many are the opportunities presented in 
industry for studying conditions which lead up to divergencies from health—divergencies 
which, when neglected, pass into disease, how ready to hand means for improving the work- 
aday life of the productive classes, and how important to the whole of preventive medicine 
are lessons learnt in the school of industrial hygiene. No one, after reading the book, will 
quarrel with such a belief. The importance of the whole matter is beyond question, and the 
author’s book should do much to advance its study. The introduction by Sir George New- 
man siiows a broadminded and wide grasp of the subject matter.” 


38 Illustrations, 8 vo. Cloth, $7.00. 
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Diseases of Occupation 
and Vocational Hygiene 


} at| ology, Symptomatology, Treatment; Processes and Occupations as 
Causes *"ospital and Medical School Work; Statisties; Governmental Study; 


Legis! ute. 
F’re}....ed by a number of contributors with special experience. Edited by 


Grorve M. Koper, M.D., Prof. Hygiene, Georgetown University, Washington, 
D. C., and Wm. C. Hanson, M. D., (School for Health Officers, Harvard Uni- 


versity. 
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British Medical J ournal— 


“Very well written, full of facts and suggestive of the precautions required to be taken 
in the dangerous trades it discusses. It is well illustrated and has good indexes.” 


Tllustrated. 8 vo. Cloth, $10.00. 
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This book constitutes a working flora 
ef the high Sierra Nevada of California. 
It has been the intent of the author to 
present a list of all the plants of the 
high Sierra with keys for their determi- 
nation. He has also included descrip- 
tions of the geology, topography, and 
climate of the range. 
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THE ORGANIZATION OF KNOWL- 
EDGE! 


In an admirable introduction to Herbert 
Spencer’s Synthetic Philosophy, by Alfred W. 
Tillet, occurs the suggestive observation that 
“one volume after another might be glanced 
at or even carefully read and no idea what- 
ever obtained as to Spencer’s aim.” Even the 
Study of Sociology, in the words of this au- 
thor, “does not give any definite idea of the 


..aim of Spencer’s work” but no one “even 


superficially familiar with a moderate portion 
of Spencer’s monumental contributions to 
knowledge can fail to be impressed by the fact 
that it is from end to end an organized system 
of scientific knowledge.” — 

What after all is the real difference between 
scientific and general knowledge, or between 
organized and unorganized information? Is 
it not rather a difference in structure than in 
function, for, as said by Karl Pearson, “the 
classification of facts, the organization of their 
sequence, and relative significance, is the fune- 
tion of science,” which must be the objective 
of every attempt to gather and classify the 
knowledge extant on any particular subject. 
The moment we desire to apply a given train 
of thought to some practical purpose we are 
confronted by the necessity of understanding 
facts in their relative significance. 

_. Yet so diffieult is the practical task of ar- 
riving at sound conclusions in the presence of 
some complex phenomenon that even civilized 
man reasons as a rule in disregard of scientific 
principles, indifferent to the value or necessity 


of organized knowledge as a substitute for 


disorganized or chaotic information. The cause 
of this anomaly is of course quite obvious; the 
former process requires painstaking care in 
the accumulation and classification of facts, 


1 Address of the vice-president and chairman 
of Section K—Social and Economie Science, 
Toronto, December, 1921... 
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while the latter is simply a convenient form of 
guesswork opinion, often aided by a good mem- 
ory and a sound intuition. Unfortunately the 
truth is frequently unnecessary to the attain- 
ment of the objects of every-day existence, and 
there is much to be said for the view given 
expression to by M. Anatole France “that in 
the majority of cases truth is likely to fall a 
victim to the disdain or insults of mankind 
and to perish in obscurity.” For unhappily, 
in the words of this brilliant Frenchman, “truth 
is inert, is not capable of modification, is not 
adapted to the machinations which would en- 
able her to win her way into the hearts and 
minds of man” while “falsehood on the other 
hand possesses the most wonderful resources.” 
Yet in the long run truth does prevail, at least 
in all large projects in the pursuit of knowl- 
edge or profitable trade or long range under- 
takings just as we build a different founda- 
tion for a pyramid than for a cowshed. 

The science of forecasting has perhaps no- 
where been more completely developed than in 
the vast businss of insuranee, and of no branch 
of commercial enterprise can it be said with 
less fear of successful contradiction than of 
insurance that it rests its principles and polli- 
cies upon the lasting and, in fact, indestructible 
basis of truth. Likewise, it might be said that 
the fame of Sir Francis Bacon rests largely 
upon his conception of applied science as a 
process of pure induction or the orderly meth- 
od of arriving at trustworthy conclusions on 
the basis of experiment and observation or of 
natural laws having “the dual characteristic 
of universality and reality.” 

The inductive process of reasoning is essen- 
tially one of fact gathering and of classifica- 
tion and analysis. But systematic fact gather- 
ing as a science is of comparatively recent 
origin, while the urgeney of organized knowl- 
edge as a prerequisite to true scientific endeavor 
is as yet, at least in theslarger sense, only in 
a stage of embryonic development. 

Fault has been found with Sir Francis Ba- 
con for the barrenness of the results flowing 
from his laborious observations and classifi- 
cations. This, as said by Church, is due to the 
fact that “he had a radically false and mech- 
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anical conception, though in words he earnest- 
ly disclaims it, of the way to deal with the 
facts of nature.” The fault was one of the 
limitations of knowledge inherent in the age 
in which he lived rather than of Bacon’s the- 
ory of the human understanding and of the 
primitive conception of the comparative value 
of collective phenomena or statistics, which 
even to this day is far indeed from having 
reached the status of a true science. Church 
is also of the curious opinion that the cause 
of Bacon’s defect was a non-mathematical 
mind; that he took no notice of the invention 
of logarithms and that he was impatient of 
the subtleties of astronomical calculations. In 
very truth, however, the source of Bacon’s 
transcending intellectual powers were condi- 
tioned by this very limitation of his knowl- 
edge, for as observed by Church in a sub- 
sequent passage “with all his mistakes and 
failures the principles on which his mode of 
attaining a knowledge of nature was based 
were the only true ones and they had never 
before been propounded so systematically, so 
fully, and so earnestly.” 

But Bacon suffered much more from the 
shortcomings of his age and its follies than 
from defects in his method of scientific reason- 
ing. What to-day is known as Economies, 
Sociology, and Statistics, was far from having 
been recognized as an urgent need of a Science 
of Progress in which the lessons of mankind’s 
experience are relied upon at least in com- 
merece if not in government as controlling the 
rational conduct of mankind. This concep- 
tion, however vaguely perceived, rests upon the 
larger truth, as pointed out by Herbert Spen- 
cer, that “ultimately mankind will discover a 
constant order even among the most involved 
and obscure phenomena.” It is with this pro- 
cess that the present discussion is concerned; 
the organization of knowledge as differentiated 
from the mere gathering and accumulation of 
facts regardless of their interrelation or inter- 
dependence for useful purposes as the case 
may be. 

The organization of knowledge for the pres- 
ent purpose is meant to include all manner 
of descriptive data; all observations whether 
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objective or suljective, all that is cognizable 
and recorded in the realm of human experience 
or as a natural phenomenon; in brief, what is 
Fact and Evidence, useful in the endless 
struggle to perfect human relations individually 
or collectively in the pursuit of all that con- 
cerns a higher and more effective standard of 
life, labor, and social happiness. 

The principle is laid down as incontrover- 
tible that most of the ills from which mankind 
suffers are the result of chaos and confusion in 
the boundless domain of knowledge and the 
misunderstanding of the why and wherefore of 
life in the higher and larger sense, This ap- 
plies as much to the earning of a livelihood 
or success in commerce and trade as to the 
affairs of nations and questions of peace and 
war. A League of Nations not based upon 
completely organized and unified knowledge is 
as foredoomed to failure as a merchant ad- 
venture in ignorance of the market to which 
it applies. Yet less progress has been made in 
the direction of organizing the data of human 
experience on the basis of a well-considered 
plan than has been made in the case of any 
other single branch of science or business en- 
terprise. Of the collection of data there is no 
end, nor of the accumulation of books and the 
making of card indexes; but this is often not 
an aid but rather a hindrance to the organiza- 
tion of knowledge in the sense and for the pur- 
pose indicated. It is largely due to this defect 
in the Baconian philosophy that the practical 
results of Bacon’s theories fall so far short of 
their theoretical possibilities. In the same 
sense it is a safe statement to make that the 
practical value of a public library at the pres- 
ent time is but a fraction of its possible utility 
were it properly conceived on the principles 
of organized knowledge. 

It was the opinion of Herbert Spencer that 
“The sciences can not be arranged rationally 
in a serial order.” Yet numerous have been 
the attempts to classify the sciences from Ba- 
con and Spencer to modern workers, including 
the fragmentary observations of Mercier. Per- 
haps the most useful remarks on classification 
are those of Jevons in the second volume of 
his “Principles and Science,” but in this as in 
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all similar discussions the true objective, the 
organization of knowledge, is lost sight of. 
Nearer to the point are Spencer’s data on 
Sociology but wholly impractical for every- 
day needs, being rather a classification of in- 
formation than of knowledge or verifiable evi- 
dence. 

Nor is the question much advanced by such 
a learned work as “The Organization of 
Thought” by Professor Whitehead, although it 
is properly observed that “first-hand knowl- 


edge is the ultimate basis of intellectual life,” 


and the further and extremely interesting and 
practically valuable conclusion that “The sec- 
ond-handedness of the learned world is the 
secret of its mediocrity. It is tame because it 
has never been scared by facts,” and finally 
that “The main import of Sir Francis Bacon’s 
influence does not lie in any particular theory 
of inductive reasoning which he happened to 
express, but in the revolt against second-hand 
information in which he was the leader.” 
(p. 43). 

This is precisely the point raised in this pro- 
test against the apathy of the so-called scien- 
tific mind, which is often satisfied with doubt- 
ful or incomplete information because for- 
sooth it is a task of colossal difficulty to collect 
and properly organize the information on al- 
most any subject whatever. But the difficulty 
arises chiefly out of an unorganized or dis- 
organized state of mind, habituated to a pre- 
tense of knowledge full well known to be im- 
perfect and incomplete. The defects or defici- 
encies are therefore often made up by the use 
of mathematics, by every conceivable method 
of abstract reasoning as a substitution for the 
want of sufficient concrete evidence which more 
systematic and qualified research would bring 
forth. 

Completely unified knowledge, from the 
viewpoint of Spencer, is unattainable in any 
field of human endeavor, but the approximately 
complete organization of the knowledge ex- 
tant on any particular subject at the present 
time is not only feasible but an imperative 
duty. The use of mathematics is, under such 
circumstances, more of a hindrance and a pre- 
tense than a help. What is wanted is more 
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and better understood control of organized in- 
formation. | at 

The organization of knowledge involves as 
a first consideration the synthetic collection of 
facts, and a fact in the present sense is con- 
strued as defined by Webster, as “Anything 
that is done or happens, as an act or deed, 
anything actually existing, and anything 
strictly true.’ But aside from this narrow 
definition of facts in the more restricted sense 
the organization of knowledge involves as a 
“secondary consideration the collection and 
classification of information, which may or 
may not be stricfly true but of relative value 
sufficient for the purpose. Information is de- 
fined as “knowledge acquired or derived, or as 
timely specified knowledge, sufficient for the 
ordinary needs of life and the basis of the 
large majority of judgments upon which human 
conduct is regulated.” To these preliminary 
definitions must be added the term knowl- 
edge itself or “the clear and certain appre- 
hension of the truth or assured rational con- 
viction.” This is not knowledge in the or- 
dinary sense of the term, for we know much 
of what is not clearly apprehended at all. As 
said by Webster, “Knowledge is all that the 
mind knows, from whatever source derived or 
obtained or by whatever process; the aggregate 
of facts, truths, or principles aequired or re- 
tained by the mind, including alike the intui- 
tion native to the mind and all that has been 
learned respecting phenomena, causes, laws, 
principles, literature, ete.” 

With these principles clear in mind the task 
of the organization of knowledge is less diffi- 
cult. It is immaterial’ what subject is selected; 
the Seal Fisheries of Alaska or the Climatic 
Conditions of the Falkland Islands; The De- 
velopment of the Export Trade in the Basin 
of the Amazon River or The Theory, Practice, 
and Results of Insurance. -The process of or- 
ganizing the facts of any branch of knowledge 
is the same however much the’ nature of the 


data may vary, or their extent in time and | 


place. Facts must first be looked upon as in- 
formation—as mere knowledge irrespective of 
intrinsie worth; they are the raw material 
which, subjected to qualified critical and im- 
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partial consideration, forms the ground work 
of science inductively conceived. Science has 
been defined as “Knowledge gained and veri- 
fied by exact observation and correct think- 
ing,” and also as the sum of universal knowl- 
edge, or in other words “an exact and systematic 
statement of knowledge concerning some sub- 
ject or group of subjects.” Now a systematic 
statement of knowledgé is organized knowl- 
edge, and in this sense much of what is called 
scientific falls far short of the required essen- 
tials of a true science. Webster’s definition is 
admirable but of itself incomplete. For it 
would seem of the first importance to emphasize 
the need of organized knowledge as a concep- 
tionof science in the more restricted sense of 
the word. | 

This must have been recognized by Webster, 
who goes on to qualify his definition of science 
as follows: “Knowledge of a single fact not 
known as related to any other, or of many 
facts not known as having any mutual rela- 
tion, or as comprehended under any general 
law, does not reach the meaning of science,” 
for, he adds, “science is knowledge reduced to 
law and embodied in a system.” This process 
is primarily one of organizing the data of 
science and of subsequent classification and 
analysis, out of which the principles of science 
are logically evolved by a process of pure in- 
duction. It is held that this process of or- 
ganization aiming at complete unification of the 
knowledge of any particular subject or group 
of subjects is as yet but very imperfectly 
realized in the manner most conducive to prac- 
tical results. 

In other words, the objective of organizing 
knowledge is the accessibility of facts useful 
for the purpose of selection for particular and 
practical purposes. In the words of M. Poin- 
eare, “Scientists believe that there is a hierarchy 
of facts and that a judicious selection can be 
made,” and furthermore that “The most in- 
teresting facts are those which can be used 
several times, those which have a chance of 


‘reeurring.” He then asks the question “Which 


then are the facts that have a chance of re- 
curring?” and he replies that in the first place 
simple facts “although faets which appear 
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simple even if they are not so in reality will 
be more easily brought about again by chance.” 

It is upon this conception that a practical 
science of organized knowledge on any subject 
must rest. Simple facts are the ground work 
of sound reason or the common sense of every- 
day questions; facts which are known to recur 
with regularity, particularly such as are in the 
form of statistics “systematized numerical facts 
collectively” considered and which form the 
basis of judgments concerned with forecasting 
the future more or less in conformity to the 
principle of or the law of probability. This 
has been defined as “the ratio of chances favor- 
ing an event to the total number of chances 
for and against it.” Obviously no sound judg- 
ment involving the future can be arrived at 
without a knowledge of what has taken place 
in the past, and yet an immense number of 
opinions are rendered in total disregard of the 
lessons of past experience. But as M. Poin- 
caré observes, “although it is with regular facts 
that thought ought to begin, as soon as the 
rule is well established, as soon as it is no 
longer in doubt, the facts which are in com- 
plete conformity with it lose their interest, 
since they can teach us nothing new.” Thus, 
while on the one hand the lessons of experience 
are only too often ignored or set aside, there 
is on the other frequent failure to recognize the 
limitations of experience and to scorn the “ex- 
ception which becomes important.” 

The foregoing brief exposition of certain 
principles of science applied to the systematic 
collection of facts in the accepted sense will 
serve the purpose of emphasizing that in its 
final analysis all fact gathering, fact arrange- 
ment, and fact comparison has for its pri- 
mary objective the approximate certainty of the 
truth in its application to the needs of every- 
day life. At least in this sense my own efforts 
have been construed not upon a well-defined 
theory but in coincident adaptation to my 
needs, strongly influenced by the profound 
conviction that only the broadest understand- 
ing of any given subject is likely to prove 
trustworthy, that all collateral or related facts 
must be taken into account, that the knowledge 
must be sufficient in quantity as well as ex- 
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tended in point of time while absolutely free 
in its gathering from any bias or prejudice. 

The procedure of fact gathering is much more 
arduous than is assumed by amateurs satis- 
fied with the collection of mere information 
and the mechanical indexing of data divorced 
from practical use. In my judgment it is of 
the very first importance that the fact gather- 
er should be the fact user, or, in other words, 
the one to apply the results of his research 
to the solution of the problems of every-day 
life. Nothing is more likely to be harmful 
than when the fact gathering is done mech- 
anically or without a definite objective. 

The organization of knowledge, in its final 
analysis, is concerned with the task of assem- 
bling the facts of human experience in a form 
conveniently available and adaptable to every- 
day needs. In brief, the very purpose of or- 
ganization and classification is to bring order 
out of chaos, and yet, in the words of Bou- 
troux, “In the reality of things, the right 
eternal, ‘mathematical order which science con- 
siders from its own point of view serves to ob- 
seure an order that is invisible, subtle, supple 
and untrammeled and therefore all the more 
beautiful.” But mankind can not do without 
the latter any more than the former and it is 
therefore of the utmost importance that the 
knowledge organized or arranged and classified 
shall be as nearly as possible complete or in- 
clusive of all the experience that has been had 
in a given matter. For as further observed 
by Boutroux, “It is beyond dispute that our 
reasonings are susceptible to being in harmony 
with facts,” for “when they are out of harmony 
we do not consider that reasoning is a con- 
scious instrument but rather that we have in- 
sufficient data, that our field of opportunity 
is too limited.” Hence the supreme need of a 
clear grasp of the methods of inductive reason- 
ing as opposed to those of deductive logic, 
since the former is based on experience while 
the latter is not. 

The practical ideal of good judgment in mat- 
ters of our every-day living needs is expressed 
by Spedding, the biographer of Bacon, in the 
words “I doubt whether there was ever any man 
whose evidence upon matters of fact may be 
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more absolutely trusted,” yet it is equally true, 
as observed by Cowley, quoted by Robinson, 
that “Bacon missed success in detail because 
he was striving to encompass nearly the whole 
field of nature in a life which was engrossed 
with work enough of other kinds to keep a 
strong man busy.” But Bacon suffered even 
more from the absence of a clear recognition on 
the part of the age in which he lived of the 
truth fundamental to his aims, that informa- 
tion and belief are not a substitute for a know!l- 
edge of facts and a recognition of their relative 
importance. The purpose of the Baconian 
philosophy is cuntained in the prediction that 
“Men’s power over nature would be increased 
a thousand fold when they learned to interpret 
her with the humility of truth seekers casting 
aside all prepossessions,” a prediction realized 
in no small measure in modern life freed from 
a vast amount of the credulity, deliberate false- 
hood, and class bias, which mar the greatest 
achievements of Bacon’s time. 

But mankind is still a long distance from 
having recognized that truth alone can make us 
truly free. There is, no doubt, a considerable 
degree of practical utility in common errors. 
Since all of our human relations are based on 
relative conceptions of truth’ the margin of 
error may be large or small as circumstances 
permit, but only for short range efforts. It 
matters little whether the distance I am to 
walk is a mile, or nine-tenths, or even less in 
my estimation, but it makes a world of differ- 
ence whether the caleulated position at sea is 
correct within a small fraction of the longi- 
tude and latitude determined by the sextant. 
And just as. surely as small errors repeated 
and accumulated lead to disaster at sea, so 
more serious errors in conduct, individual or 
social, may defeat a course laid out in ignor- 
ance of the truth. 

The clearest recognition of this principle of 
right action is the statement by Mill in his 
discourse on “Fallacies of Observation,” in 
connection with which it is said that “A fallacy 
of misobservation may be either negative or 
positive; either non-observation or mal- obser- 
vation.” This important distinction is ex- 
plained in part that “It is non-observation when 
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all the error consists in overlooking or neglect- 
ing facts or particulars which ought to have 
been observed. It is mal-observation when 
something is simply unseen or seen wrong; 
when the fact or phenomenon instead of being 
recognized for what it is in reality is mis- 
taken fer something else.” 

Both errors are of such common occurrence 
in every-day life that they are the rule rather 
than the exception among those whose judg- 
ments are relied upon as a matter of course in 
the conduct of affairs of the first importance. 
Mill recognized this limitation of the average 
understanding, pointing out in his discussion 
of Fallacies that “In the conduct of life—in 
the practical business of mankind—wrong in- 
ference, incorrect interpretation of experience, 
unless after much culture of the thinking facul- 
ty are absolutely inevitable; and with most 
people after the highest degree of culture they 
ever attain, such erroneous inferences, produc- 
ing corresponding errors in conduct, are la- 
mentably frequent.” Yet as clearly as this is 
stated and admitted as a fact of every-day 
experience, generation after generation grows 
up in ignorance of the inherent limitations of 
the human understanding, the serious danger of 
unorganized knowledge, and the menace of a 
continuous stream of mere information much of 
which is only guesswork, possibly grossly false 
in matters of detail, while all of it, by itself, 
may be totally unrelated to the practical needs 
of every-day life. 

There is an imperative demand for accuracy 
in public utterance which falls lamentably 
short of the ideal. Statesmen utter weighty 
opinions on matters of verifiable knowledge 
obtuse to the implication of wilful ignorance, 
if not wilful deception. Even in high places 
the most vague distinctions prevail between 
what is mere opinion and what is fact and 
truth. Almost half a century ago George Corn- 
wall Lewis in a very readable treatise on the 
“Influence of Authority in Matters of Opinion” 
called attention to the need of a clear grasp 
of this distinction, holding that “a large pro- 
portion of the general opinions of mankind 
are derived merely from authority and are 
entertained without any distinct understand- 
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ing of the evidence on which they rest.” Au- 
thority in this sense means “the principle of 
adopting the beliefs of others on a matter of 
opinion without reference to the particular 
grounds on which that belief may rest.” The 
profound error implied in the blind or un- 
reasoning acceptance of the views of others 
is the most serious menace to present-day civi- 
lization, and the growing habit of accepting 
as conclusive the views. of men possibly as 
ill-informed as they may be influenced by 
wrongful motives, simply because they au- 
daciously emphasize and reemphasize mere 
opinions as statements of fact, involves the 
very integrity of the intellectual life of the 
age. 

The half-educated, but possibly well in- 
formed, do not realize the truth that “the 
formation of opinion by authority can never 
(except by indirect means) produce any in- 
crease or improvement of knowledge or bring 
about the discovery of new truths,” or, in 
other words, progress for its attainment de- 
pends upon intellectual virility, independence 
of thought, and judgments impartially arrived 
at. In the large majority of matters men must 
rely upon the opinions of others, but here 
again, in the words of Lewis, “It is of para- 
mount importance that truth and not error 
shall be accredited; that men when they are led 
by opinion should be led by safe guides.” 
Hence the importance of an _ intellectual 
standard which shall insist upon fact gather- 
ing, reflective analysis, and verifiable knowledge 
in all matters fairly within the compass of a 
mind of average intelligence. It was the weak- 
ness of the German educational system, so 
largely copied or adopted in this country, that 
it made respect for authority its cornerstone 
to the infinite harm of the countless many who 
fell victims to the soul-deadening policy of 
the Super-State. 

Essentially progress and discovery depend, 
in the words of Karl Pearson, upon a dis- 
ciplined imagination and while “the man with 
no imagination may collect facts” it is equally 
true that “he cannot make great discoveries.” 
As perhaps the most illustrious examples, he 
cites Farraday and Darwin, who were both 
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fact gatherers but at the same time gifted with 
a brilliant imagination. But the imagination 
will fail unless it is a disciplined one, and all 
discipline leads, unconsciously perhaps, to the 
development of the critical faculty. Yet this 
faculty is to-day the least regarded—looked 
upon as mere fault-finding, when in very truth, 
in the words of Pearson, “Criticism is the es- 
sence of the scientific usé of the imagination, 
in fact the very life blood of science.” 

An excellent practical illustration is E. Ray 
Lankester’s essay on the “History and Scope 
of Zoology,” originally contributed to the Ninth 
Edition of the Encyclopedia Britannica. (Re- 
printed in his “Advancement of Science,” Lon- 
don, 1890). The author observes that “The 
possibility of verification established verifica- 
tion as a habit; and the collection of things 
(or facts) instead of the accumulating of re- 
ports (or mere information) developed a new 
faculty of minute observation.” But it did 
much more. It developed at the same time the 
judgment qualified to draw correct conclusions 
both as to the nature of things and causation. 
To-day there is the most serious danger that 
the ever-increasing amount of mere information 
on countless questions as wide apart as the 
universe, made avcessible anywhere to those 
who can read—through books, newspapers, and 
motion pictures, will, in the absence of a clear 
recognition of the fundamental principles of 
the limitations of the human understanding, 
lead to hopeless confusion in matters essen- 
tial to every-day living. There was never a 
greater fallacy uttered than “Knowledge is 
Power,” for it is by no means mere knowledge 
or information that gives support to creative 
intelligence, but the understanding alone aids 
the disciplined imagination ever on the search 
for new truths or the larger and better use 
of the truths or facts already known. 

Sir E. Ray Lankester refers to the immense 
influence of the Royal Society in the seven- 
teenth century when “It laid down definite 
rules for its guidance, designed to ensure the 
collection of solid facts and the testing of 
statements embodying novel or remarkable 
conclusions.” Nothing would give more sub- 
stantial furtherance to the cause of truth than 
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if this practice were adapted to-day by all 
scientific bodies as a first essential to conserve 
the precious intellectual heritage of the past 
against the menace of falsification and error 
and ridicule. To-day, unfortunately, there is 
not the serious jealousy against the inroads of 
the imposter and amateur now into one branch 
of science, now into another. Conversely, there 
is need of a broader scientific spirit, of a more 
hearty encouragement of all seekers after truth, 
in place of the narrow-minded attitude so often 
displayed by men who could be of the greatest 
aid to those who are doing pioneer work out- 
side of the recognized field of the scientist of 
the academies. Sir E. Ray Lankester illus- 
trates this point by ealling attention to the 
fact that “The delay in the establishment of 
the doctrine of organic evolution was due not 
to the ignorant and unobservant but to the lead- 
ers of zoological and botanical science,” an 
attitude of hostility which has by no means 
passed away. 

I ean not do better than draw one further 
observation from Sir E. Ray Lankester’s es- 
say: “Outside the scientific world an immense 
mass of observations and experiments had 
grown up in relation to this subject (genetics). 
From the earliest times the shepherd, the farm- 
er, the horticulturalist, and the ‘fancier’ had 
for practical reasons made themselves ac- 
quainted with a number of biological laws and 
suceessfully applied them without exciting more 
than an occasional notice from the academic 
students of biology.” But, he adds, “It was 
one of Darwin’s great merits to have made use 
of these observations and to have formulated 
their results to a large extent as the laws of 
variation and heredity.” ' 

Over-specialization is developing a type of 
seientifie mind as much to be guarded against 
as the credulous and ignorant. The limitations 
further emphasize the necessity of a broad 
scientific spirit anxious to give furtherance to 
the seeker after truth in whatever direction 
and by whatever methods useful results may 
be obtained. For, in its final analysis, every 
discovery rests primarily upon the power of 
observation or fact gathering, and discrimina- 
tion and aptitude in fact classification and 
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analysis, which may or may not require the aid 
of modern instruments of precision. Modern 
man is only too apt to forget the vast achieve- 
ments of the ancients. The four greatest in- 
ventions of an earlier period were all made 
without the modern aids to scientific discovery, 
but by men gifted with a disciplined imagina- 
tion. Printing, Gunpowder, Steam, and the 
Compass did more to change the face of the 
world and the fortunes of mankind than Elec- 
tricity, Wireless Telegraphy, Motion Pictures, 
and the Graphophone. 

The foregoing observations have been in- 
cluded in the present discussion to further em- 
phasize the view that a true organization of 
knowledge is essential to the future of scien- 
tifie discovery, as well as to the needs of the 
more complex life of to-day and of the years 
to come. But more than this would I try to 
make clear the conclusion that science in the 
more restricted technical sense should do more 
to encourage the development of science in the 
larger or more universal sense, and therefore 
enlist the aid of any and all means available 
in place of a narrow spirit of aloofness un- 
worthy of the aims and ideals of the sincere 
seeker after truth. 


Freperick L. Horrman 


THE PRUDENTIAL INSURANCE 
COMPANY OF AMERICA, 
Newakk, N. J. 


(To be concluded.) 





THE FIFTH YEAR OF THE TROPICAL 
RESEARCH STATION 


THe Fifth Expedition of the New York 
Zoological Society to the Tropical Research 
Station at British Guiana, sailed on the “Mara- 
val” on February first, with nine members 
under Director William Beebe. As in previous 
years, the chief assistant is Mr. John Tee-Van. 
Mr. Paul Howes, who was a member of the 
first expedition, will work on the field staff. 
The artist is Miss Mabel Cooper who is com- 
pleting her remarkable series of drawings from 
the life of living reptiles, amphibians and 
fishes. The party will continue tropical re- 
search at Kartabo until after the long rainy 
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season, when a sub-station will be established 
upriver at Kaieteur Falls for the study of this 
elevated fauna, which differs considerably from 
that of the coast. 

The researches of Director Beebe on the 
syrinx of birds will be continued, as well as 
intensive studies on primitive living types in 
their environment, especially Peripatus, the 
hoatzins, the armored catfishes, and on the en- 
tire environmental complex. The remaining 
hoatzin material for the American Museum 
group will be collected and data completed for 
one hundred large colored plates to be issued 
in a series of volumes uniform in size with 
Director Beebe’s “Monograph of the Pheas- 
ants.” It is hoped that the Station may be kept 
open throughout the year and through the suc- 
ceeding winter of 1922-1923, to permit a num- 
ber of British zoologists to come from England 
and begin work at the Station. Moving pic- 
tures of mammals, birds, and reptiles will be 
taken of all the subjects studied, and large 
mirrors have been secured for photographing 
in the deep jungle. 

The work in the Tropical Research Station 
during the year 1921 may be best presented in 
calendar form. From January 1 to Mareh 15 
the expedition continued in the field, each mem- 
ber pursuing his or her particular line of re- 
search. Unusual discoveries were made in the 
Director’s study of the syrinx of birds, for 
example, that in certain decapitated birds every 
note can be reproduced by manipulation of the 
lungs and trachea. On February 12 an im- 
portant trip was made to Kaieteur Falls, the 
party including Mrs. Theodore Roosevelt and 
four members of the Station’s staff. Many new 
and interesting specimens were collected and the 
ground thoroughly surveyed for the establish- 
ment of a sub-station another year. The Falls 
are the highest in the world, eight hundred and 
ten feet in all, about five times as high as 
Niagara. Upon return to Kartabo the regular 
exploration and research were resumed. The 
expedition returned to New York in April. 
Owing to a very serious fire on board the 
steamer at St. Kitts, the entire collection, in- 
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struments and equipment required a thorough 
overhauling and repairing. The photographic 
negatives especially had to be removed from 
their envelopes and washed, and the micro- 
scope boxes reconstructed. The collection of 
live animals brought to the Zoological Park in- 
cluded the Crested Curassow, South American 
Rattlesnake, Boa, Giant Anteater, Capuchin 
Monkey and Caiman. The most notable was a 
young Red Howling Monkey, George by name, 
the first ever brought up successfully and es- 
tablished in the collections of the Zoological 
Society. 

The members of the 1921 expedition are now 
widely scattered. Professor J. F. M. Floyd 
returned to his department in the University 


of Glasgow; Dr. Alfred Emerson now holds the. 


position of Assistant Professor in the Univer- 
sity of Pittsburgh, and Clifford Pope is engaged 
in herpetological work in central China with 
the American Museum Asiatic Expedition. 
During the period of May to December Director 
Beebe completed the manuscript and proof of 
Volume III of the Pheasant Monograph, and 
completely finished the manuscript of Volume 
IV. The entire British Guiana collections were 
catalogued, index files established, and much of 
the vast quantity of material arranged and cor- 
related ready for publication after another 
season’s accretions. Several weeks were de- 
voted to perfecting a new method of hand- 
eolored lithography, which will be put into 
operation next year in issuing the series of 
one hundred large colored plates, together with 
life histories. During October to December, in 
aid of publicity, Director Beebe gave about 
twenty-five lectures in various cities, dealing 
with the work and activities of the Tropical 
Research Station. Addresses were also made 
before the New York Academy of Sciences, the 
American Geographical Society and the Annual 
Meeting of the Trustees of the New York 
Zoological Society. During the year twenty- 
six publications were issued. 
Mai Be. O 
ZOOLOGICAL SOCIETY, 
FEBRUARY 17, 1922 
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GRANTS FOR RESEARCH MADE BY 
THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT 
OF SCIENCE 


THE Committee on Grants held its annual 
meeting in New York on January 1, 1922, and 
distributed four thousand dollars which was 
assigned by the council of the association for 
the current year. Three members of the com- 
mittee, Messrs. Crew, Parker, and Stebbins, 
having retired at the end of 1921, the present 
organization of the committee is: Robert M. 
Yerkes, Chairman; F. R. Moulton, Secretary; 
E. G. Conklin, C. Judson Herrick, Arthur B. 
Lamb, George T. Moore, E. L. Nichols, and 
David White. 


Following is the list of grants for 1922: 


PHYSICS 

One hundred and fifty dollars to Professor 
A. W. Smith, Ohio State University, in support 
of his work on the latent heat of fusion and 
on the specific heat of metals. 

One hundred and fifty dollars to Professor 
L. R. Ingersoll, University of Wisconsin, in 
support of his work in magneto-optics. 

One hundred and fifty dollars to Professor 
F. C. Blake, Ohio State University, for partial 
payment toward the cost of an X-ray spectro- 
meter. 

CHEMISTRY 

Two hundred and fifty dollars to Dr. A. W. 
Rowe, Evans Memorial Hospital, Boston, for 
the study of the basal metabolic rate in preg- 
nancy. 

Two hundred dollars to Professor Harold 
Hibbert, Yale University, for a study of the 
oxidation potentials in related organic sub- 
stances. 

One hundred dollars to Professor W. C. Rose, 
School of Medicine, University of Texas, in 
support of a study of blood changes in nephri- 
tis. 


ASTRONOMY 
Two hundred dollars to the American Asso- 
ciation of Variable Star Observers for a port- 
able house to go with the telescope purchased 
from a previous grant. 
One hundred dollars to Miss Caroline E. 
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Furness, Vassar College, additional to previous 
grant for determining proper motions of stars. 
One hundred dollars to Dr. Sebastian Al- 
brecht, Dudley Observatory, additional to pre- 
vious grant for assistance in study of stellar 
spectra. 
GEOLOGY 

Two hundred and fifty dollars to M. Ferdi- 
nand Canu of Versailles, France, in further 
support of his work on bryozoa. 

One hundred and fifty dollars to Dr. August 
Foerste, High School, Dayton, Ohio, toward 
travel and office expense in the preparation and 
description of arctic fossil cephalopods. 


ZOOLOGY 
Two hundred and fifty dollars to Professor 
Hermann J. Muller, University of Texas, to 
carry out studies on mutations in flies. 
Two hundred dollars to Professor 8. O. Mast, 
Johns Hopkins University, to carry on work 
on locomotion of ameba. 


BOTANY 

One hundred and twenty five dollars to Dr. 
Ralph C. Benedict, Brooklyn Botanic Garden, 
in further support of a study of the fern genus 
Nephrolepis. 

Two hundred and fifty dollars in support of 
Botanical Abstracts for the current year. 

One hundred and twenty five dollars to Pro- 
fessor John T. Buchholz, University of Ar- 
kansas, in support of work on pollen tubes. 


PSYCHOLOGY 

Four hundred dollars to Professor Raymond 
Dodge, Wesleyan University, for the develop- 
ment of an instrument for recording eye move- 
ments. 

Three hundred dollars to Professor Franklin 
O. Smith, Johns Hopkins University, for the 
purchase of a monochromatic illuminator to be 
used in research on color vision. 


PHYSIOLOGY 

Two hundred dollars to Professor Fred T. 
Rogers, Baylor Medical College, for a study of 
the marsupial brain. 

Two hundred dollars to Professor Frank P. 
Knowlton, Syracuse University, in further 
support of the study of the blood flow and 
gaseous metabolism of the thyroid gland. 
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One hundred and fifty dollars to Professor 
Frank A. Hartman, University of Buffalo, to 
aid in the further study of suprarenal insuf- 
ficiency. 

JOEL STEBBINS, 
Secretary Committee on Grants. 
Ursana, ILLINOIS 





SCIENTIFIC EVENTS 
THE EXHIBITION OF THE ROYAL PHOTO- 
GRAPHIC SOCIETY 

THE Royal Photographic Society of Great 
Britain is holding its sixty-seventh annual ex- 
hibition in September and October of this year. 
This is the most representative exhibition of 
photographie work in the world, and the sec- 
tion sent by American scientific men heretofore 
has sufficiently demonstrated the place held by 
this country in applied photography. It is 
very desirable that American scientific pho- 
tography should be equally well represented in 
1922, and, in order to enable this to do be done 
with as little difficulty as possible, I have 
arranged to collect and forward American work 
intended for the Scientific Section. 

This work should consist of prints showing 
the use of photography for scientific purposes 
and its application to spectroscopy, astronomy, 
radiography, biology, ete. Photographs should 
reach me not later than Thursday, June 15. 
They should be mounted but not framed. 

I should be glad if any worker who is able 
to send photographs will communicate with me 
as soon as possible so that I may arrange for 
the receiving and entry of the exhibit. 

A. J. Newton 
THe Eastman Kopak CoMPANY, 
RocHEstTeER, N. Y. 


FRENCH. EXCHANGE PROFESSORS IN 
ENGINEERING 

THE Pennsylvania Gazette reports that Pro- 
fessor Jacques Cavalier, rector of the Univer- 
sity of Toulouse, has begun his term at the 
University of Pennsylvania as the first ex- 
change professor appointed by the minister of 
publie instruction in France in accordance with 
an arrangement made by the committee of 
American universities on exchange with France 
of professors of engineering and applied sci- 
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ence. The plans made by the committee stipu- 
late that the French exchange professor shall 
spend one month at each of the following uni- 
versities: Columbia, Cornell, Harvard, Johns 
Hopkins, Massachusetts Institute of Technol- 
ogy, University of Pennsylvania and Yale, and 
that a representative of American technical 
schools shall spend a year visiting and lecturing 
before the chief French engineering and tech- 
nical schools. 

Professor Cavalier is an eminent scientist 
and well known as an investigator in the field 
of metallurgical chemistry. He was formerly 
professor of applied chemistry at the Univer- 
sity of Rennes, and he is now rector of the 
University of Toulouse. During the war he 
was attached to the ministry of munitions. 
Since his appointment to the post of rector of 
the University of Toulouse he has devoted much 
of his time to questions related to technical 
education. 

During his stay in America he hopes to 
thoroughly study the organization administra- 
tion and methods of instruction in our own 
schools and place before men interested in 
technical education the principles underlying 
scientific education in France. It is believed 
that this exchange of professorships will serve 
to develop a cordial relationship between engi- 
neering and technical schools in both countries. 
Professor Cavalier will lecture before the staff 
and graduate students of the department of 
chemistry on questions related to his own in- 
vestigations in applied chemistry, and he will 
also deliver three illustrated lectures in French 
at Houston Hall on Wednesdays, March 1, 
March 8 and March 15, on ‘The French univer- 
sities,” “Student life in France,” and the “Evo- 
lution and development of the French universi- 
ties.” Both as a savant and scholar, Professor 
Cavalier is well equipped to speak on the ad- 
vanced studies now carried on in French uni- 
versities, as well as to discuss their organiza- 
tion. 

The committee of American universities has 
appointed as its representative in France this 
year Professor Arthur E. Kennelly, professor 
at Harvard and the Massachusetts Institute of 
Technology. Professor Kennelly has met with 
so much success in his mission that the number 
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of institutions to be visited by him has been 
doubled in order that more universities could 
hear his lectures on the development of scien- 
tifie edueation in this country. 


OFFICERS OF ENGLISH SCIENTIFIC 
SOCIETIES 


E.ections to office in English societies de- 
voted to physical sciences are reported in 
Nature as follows: 

The annual general meeting of the Physical 
Society of London was held on February 10, and 
the following officers and members of council 
were elected: President: Dr. A. Russell. Vice- 
presidents: Lord Rayleigh, Professor T. Mather, 
Mr. T. Smith, and Professor G. W. O. Howe. 
Secretaries: Mr. F. E. Smith, ‘‘Redcot,’’ St. 
James’s Avenue, Hampton Hill, and Dr. D. Owen, 
62 Wellington Road, Enfield. Foreign Secretary: 
Sir Arthur Schuster. Treasurer: Mr. W. R. 
Cooper. Librarian: Dr. A. O. Rankine. Other 
Members of Council: Mr. C. R. Darling, Pro- 
fessor C. L. Fortescue, Dr. E. Griffiths, Dr. E. H. 
Rayner, Mr. J. H. Brinkworth, Mr. J. Guild, Dr. 
F. L. Hopwood, Dr. E. A. Owen, Dr. J. H. Vin- 
cent, and Dr. G. B. Bryan. 

The following officers and members of council 
of the Royal Astronomical Society were elected 
at the anniversary meeting on February 10: 
President: Professor A. 8. Eddington. Vice- 
presidents: Dr. J. L. E. Dreyer, Sir F. W. Dyson, 
Professor A. Fowler and Professor H. F. Newall. 
Treasurer: Col. E. H. Grove-Hills. Secretaries: 
Dr. A. C. D. Crommelin and the Rev. T. E. R. 
Phillips. Foreign Secretary: Professor H. H. 
Turner. Council: Professor A. E. Conrady, Dr. 
J. W. L. Glaisher, Mr. P. H. Hepburn, Mr. J. 
Jackson, Dr. H. Jeffreys, Professor F. A. Linde- 
mann, Dr. W. H. Maw, Professor T. R. Merton, 
Professor J. W. Nicholson. 

At the annual general meeting of the Royal 
Meteorological Society on January 18 the follow- 
ing officers were elected: President: Dr. C. 
Chree. Vice-presidents: Mr. C. L. Brook, Mr. 
W. W. Bryant, Mr. R. H. Hooker and Dr. E. M. 
Wedderburn. Treasurer: Mr. W. Vaux Graham. 
Secretaries: Mr. J. 8. Dines, Mr. L. F. Richard- 
son and Mr. Gilbert Thomson. Foreign Secre- 
tary: Mr. R. G. K. Lempfert. Council: Dr. J. 
Brownlee, Mr. D. Brunt, Mr. C. J. P. Cave, Mr. 
J. E, Clark, Mr. R. Corless, Mr. Francis Druce, 
Mr. J. Fairgrieve, Col. H. G. Lyons, Mr. Henry 
Mellish, Sir Napier Shaw, Dr. G. C. Simpson and 
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Mr. F. J. W. Whipple. Communications should 
be addressed to the secretaries at 49 Cromwell 
Road, South Kensington, 8.W.7. 


THE GEOLOGICAL SOCIETY OF CHINA 


On January 27, 1922, there was organized 
in the Geological Survey quarters in Peking, 
the Geological Society of China with 22 charter 
members (fellows). The aim of the society 
is to unite all working geologists in China into 
a scientific body for the advancement of the 
science of geology and its kindred subjects in 
general, and the geology of China in particular. 
The society will hold an annual meeting for 
the presentation and discussion of papers, for 
election of officers and transaction of business. 
Other meetings will be held during the year 
when deemed desirable. The membership con- 
sists of fellows and associates, the former com- 
prising active workers in geology and kindred 
sciences, including paleontology, mineralogy, 
petrology, mining geology, ete., the latter 
including advanced students in these sciences. 
The society will issue a publication under the 
name “Bulletin of the Geological Society of 
Chinw.”” The following officers have been 
elected : 

President: Dr. H. T. Chang. Vice-presidents: 
Dr. W. H. Wong and Professor J. 8S. Lee. Secre- 
tary: Mr. C. Y. Hsieh. Treasurer: Mr. H. T. Li. 
Councilors: Dr. V. K. Ting, Dr. J. G. Andersson, 


‘Dr. A. W. Grabau, Professor Leigh Wang, Dr. 


C. Y. Wang (Hupeh), Mr. C. Tuan. 


THE SCHOOL OF HYGIENE AND PUBLIC 
HEALTH OF THE JOHNS HOPKINS 
UNIVERSITY 
As was noted in last week’s Science the 
Rockefeller Foundation has made a gift of 
$6,000,000 to the Johns Hopkins University 
for endowment and buildings for the school of 

hygiene and public health. 

Since this school was opened in 1918 the 
Foundation had furnished the funds required 
for its maintenance from year to year. With 
the acceptance of the present gift the trustees 
of the university assume full responsibility for 
the future needs of the school as they develop. 

This new type of institution places emphasis 
upon the development of preventive medicine 
and upon the training of health officers. Under 
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the direction of Dr. William H. Welch the 
school has made substantial progress in the 
four years since it was established. Twenty- 
seven states and ten foreign countries are now 
represented in the student body numbering 131. 
The faculty of the school comprises scientists 
in the fields of bacteriology and immunology, 
sanitary engineering chemical hygiene, physio- 
logical hygiene, medical zoology, epidemiology, 
vital statistics and public health administration. 

The regular courses of study lead to the de- 
grees of doctor of public health, doctor of 
science in hygiene, and bachelor of science in 
hygiene. A certificate in public health is given 
to those completing certain special courses. 
Short courses or institutes are provided for 
health workers in service who cannot be absent 
from their positions for more than a few weeks 
at a time. Last year thirty-six health officers 
from eight states took these short intensive 
courses. 

Up to this time the school has been housed 
in old buildings, situated in the center of the 
city of Baltimore, and formerly used by Johns 
Hopkins University for laboratories of physics, 
chemistry and biology. The present gift, in 
addition to providing endowment, will make 
possible the erection of the new building for 
the school on a site adjacent to the Johns Hop- 
kins Medical School and Hospital. 

Work on the main building, the plans for 
which already have been drawn, is expected to 
start this summer. It will be located on a site 
which has already been acquired at the south- 
east corner of Monument and Wolfe streets 
and is so designed as to admit of its liberal 
expansion. The contract for its erection will 
be let as soon as the architects, Archer & Allen, 
of Baltimore, have completed drawing the de- 
tailed specifications. 

The enterprise will be part of a general 
scheme of building to be started by the univer- 
sity this year, including in addition to the new 
school of hygiene, which will cost $1,000,000, 
$800,000 for the new Woman’s Clinic and a 
new pathological building, the contracts for 
which have already been let; $500,000 for a 
new chemical laboratory at Homewood and be- 
tween $400,000 and $500,000 for dormitories at 
Homewood. 
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SCIENTIFIC NOTES AND NEWS 


Dr. JoHN Casper BRANNER, the distin- 
guished geologist, president emeritus of Leland 
Stanford University, died on March 1 at the 
age of 71 years. He was the second president 


_ of the university, succeeding Dr. David Starr 


Jordan, who now is chancellor emeritus. 


A MEETING to initiate the Gorgas Foundation 
Memorial was held at Birmingham, Ala., on 
Mareh 4. Among the speakers was Sir Auck- 
land Geddes, the British ambassador, who said: 
“The name Gorgas will live long after the 
peoples of earth have forgotten the heroes of 
the world’s greatest war.” 


Dr. Huserr Work has taken the oath of 
office as postmaster general. Dr. Work, whose 
home is at Pueblo, Colorado, is president of 
the American Medical Association. President 


Harding’s cabinet contains a physician and an. 


engineer, which represents a new development 
of political institutions in the United States. 


Proressor Soxon I. Batuey, of the Harvard 
College Observatory, sailed on March 1 from 
New York to Peru to take charge of the Har- 
vard astronomical station at Arequipa. He is 
accompanied by Mrs. Bailey and by Miss 
Annie J. Cannon of the observatory staff. 


Dr. Henry H. Russy, who was forced 
through illness to quit the leadership of the 
Mulford Biological Exploration of the Amazon 
Basin, has arrived in New York, his health 
being now much improved. Dr. Rusby turned 
the leadership over to Dr. W. M. Mann, as- 
sistant curator of the Division of Insects, Na- 
tional Museum. Dr. O. E. White, of Brooklyn 
Botanical Gardens, has charge of the botanical 
work. 

Proressor Doveias W. JoHNSON, of Colum- 
bia University, delivered the Heilprin Memo- 
rial Leeture before the Geographical Society 
of Philadelphia on March 1. Preceding the 
lecture, Professor Johnson received from Presi- 
dent Bryant the Elisha Kent Kane Medal, 
awarded to him by the council of the society. 


AccorpING to a press dispatch the Belgian 
geologist, Professor Secouppe, of the University 
of Ghent, has just returned from the Belgian 
Congo where he located two radium deposits, 
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said to be the richest in the world. Professor 
Scouppe christened the mineral “Curite.” The 
Belgian authorities have started the construc- 
tion of a plant at Hoboken near Antwerp, 
which, it is said, will produce one gram of 
radium from nine tons of the mineral. 


AT a meeting of the C. M. Warren Com- 
mittee of the American Academy of Arts and 
Sciences, held on Tuesday, February 21, it was 
voted to make the following grants: To Pro- 
fessor R. F. Brunel, of Bryn Mawr College, 
$200 to assist him in his work on the study of 
the action of halogen hydrides on unsaturated 
compounds. To Professor V. K. Krieble, of 
Trinity College, $100 to aid his investigation 
of the nature of asphalts. It was voted by 
the committee that applications for grants 
would be considered at three stated meetings 
of the committee each year. Applications for 
grants should be in the hands of the chairman 
of the committee, Professor James F. Norris, 
Massachusetts Institute of Technology, Cam- 
bridge, by the first of February, May or No- 
vember. 


Mr. G. V. Cotcmester has been appointed 
to the post of geologist on the Geological Sur- 
vey of the Anglo-Egyptian Sudan in succession 
to Mr. C. T. Madigan, who now holds a lec- 
tureship in geology at Adelaide University. 


Mr. Howarp T. Graser has been elected 
secretary of the Digestive Ferments Company, 
Detroit. Mr. Graber retains his former duties 
as director of the Chemical Laboratory and 
chairman of the publicity committee. 


Mr. Epmunp B. Stites, formerly with the 
Subsurface Department of the Bureau of Eco- 
nomic Geology of the University of Texas, and 
W. Armstrong Price, formerly paleontologist 
for the West Virginia Geological Survey and 
lately with the Transcontinental Petroleum 
Company in Tampico, are now engaged in sub- 
surface studies for F. Julius Fohs, chief geolo- 
gist of the Humphreys Oil Company, at Dallas, 
Texas. 


Tue fifth Hanna lecture was delivered on 
February 24 at the Medical Library, Cleveland, 
by Professor Joseph Bareroft, F.R.S., fellow 
of Kings College, Cambridge, England, on the 
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subject of “The physiology of life at high alti- 
tudes.” 


Dr. A. C. Crenore, of the Nela Research 
Laboratory, gave a series of lectures from 
February 14 to 23 at the University of Illinois 
on the general subject: “Modern theories of 
the structure and behavior of atoms.” 


Dr. Lyman J. Briaes, of the Bureau of 
Standards, gave an illustrated lecture before 
the Franklin Institute in Philadelphia on Feb- 
ruary 15, on “The resistance of the air.” 


Dr. Henry 8S. WASHINGTON gave recently a 
series of four lectures to the students in the 
Geological Department of McGill University 
on the subjects of “The distribution of metals 
in the earth’s crust,” “Isostacy and rock de- 
formation,” ‘“Petrographical classification,” 
and “Co-magmatie regions.” 


Proressor Roger Apams, of the University 
of Illinois, leetured before the Columbus Sec- 
tion of the American Chemical Society on 
February 20 on “Synthetie drugs.” 


Mr. B. G. Lammg, chief engineer of the 
Westinghouse Company, lectured at the Ohio 
State University on February 24, under the 
auspices of the University Branch of the 
American Institute of Electrical Engineers. 
Following the lecture, there was a smoker by 
the members of the Society for the Promotion 
of Engineering Education. Mr. Lamme, Mr. 
C. S. Coler, of the educational department of 
the Westinghouse Company, and Dr. W. H. 
Kennerson, of Brown University, addressed 
this meeting on various phases of engineering 
education. 


AppiITIONAL lectures at the Brooklyn Botanic 
Garden this spring are as follows: On March 
23 at 3:30 p.m., “The flora of Greenland: Its 
affinity te surrounding Aretic lands and proba- 
ble history,” Dr. Morton P. Porsild, director of 
the Danish Arctic Station, Disko, Greentand; 
and on April 16 at 4 p.m., “The virgin forest 
of Java,” by Professor J. P. Lotsy, director 
of the Museum, Haarlem, Holland. 


Mas. James E. Mruxs, U. 8. Army, delivered 
the following series of lectures at the Univer- 
sity of North Carolina on February 24 and 25: 
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“Chemical warfare,” to the student body; “The 
properties of a substance that determine its 
use in chemical warfare,” to the students of 
chemistry; “Chemical warfare—methods of 
attack and defense,” to the Elisha Mitchell 
Scientific Society. 


Dr. Frank Borromiey died of pneumonia 
on January 16 at the age of 47. Dr. Bottom- 
ley had done valuable work in chemistry and 
physies. As Nature notes, heredity and en- 
vironment conspired to make him a man of 
science. His great-grandfather was Dr. James 
Thomson, professor of mathematics in Glas- 
gow University; his great-uncles were Lord 
Kelvin and James Thomson, F.R.S., professor 
of engineering in Queen’s College, Belfast, and 
Glasgow University; while his father is the 
present Dr. James Thomson Bottomley, F.R.S., 
of Glasgow University. 


Tue President has approved a joint resolu- 
tion aecepting the invitation of Brazil to par- 
ticipate in an international exposition to be held 
in Rio de Janeiro, from September to Novem- 
ber, 1922, in commemoration of the centenary 
of the independence of Brazil. A deficiency 
appropriation act approved December 15, 1921, 
carries an appropriation of $1,000,000 for this 
purpose. Under the terms of the joint reso- 
lution exhibits are provided of farming, cattle 
industry, mining, mechanics, transportation, 
communication, commerce, science, fine arts, 
forestry, fisheries, and manufacturing. 


AccorDING to the Journal of the American 
Medical Association, a society has been or- 
ganized at Freiburg i. B., the headquarters 
in the publishing house of T. Fischer, which 
aims to publish the Bildarchiv, the purpose of 
which is to collect and make possible the ra- 
tional utilization of scientific illustrations for 
teaching and other purposes. Besides a cen- 
tral headquarters for negatives and _illustra- 
tions, it is proposed to make possible the pub- 
lication of illustrations in a more perfect form 
than would be possible for private individuals. 


THE topics appointed for discussion at the 
next international congress on the history of 
medicine are: (1) The principal foci of epi- 
demic and endemic diseases of the middle ages 
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in the Occident and the classic Orient, and 
(2) The history of anatomy. The congress 
is to be held at London on July 24-29, 1922, 
Professor Singer, of Oxford, to preside. The 
officers of the International Society for the 
History of Medicine are Giordano, of Venice; 
Singer, of Oxford; Jeanselme and Menetrier, 
of Paris, with Tricot-Royer, president. Laignel- 
Lavastine is the secretary. His address is rue 
de Rome, 45, Paris. 


THE Tenth International Congress of Oto- 
logy will be held in Paris from July 19 to 
July 22, 1922, under the patronage of M. 
Bernard, minister of education, and will be 
presided over by Professor Pierre Sebileau. 


PUBLICATION of the Geographic News Bul- 
letins, distributed weekly to schools for the 
past two years by the National Geographic 
Society through the Bureau of Education, but 
recently discontinued because of restriction of 
franking privilege by the Government, will be 
resumed. A charge will be made for postage. 


THE trustees of the American Medical Asso- 
ciation have made an appropriation of $1,500 
to further meritorious research in subjects re- 
lating to scientific medicine and of practical 
interest to the medical profession, which other- 
wise could not be carried on to completion. 
Applications for small grants should be sent 
to the Committee on Scientific Research, Ameri- 
ean Medical Association, 535 North Dearborn 
Street, Chicago, before March 15, 1922, when 
action will be taken on the applications at hand. 


THE Journal of the Washington Academy of 
Science reports that by a proclamation of 
President Harding, signed January 24, a 593- 
acre tract in the Nevada National Forest has 
been set aside as the Lehman Caves National 
Monument. The area remains a part of the 
National Forest, but can be used for no pur- 
pose which interferes with its preservation as 
a national monument. The caves are in a lime- 
stone formation at the base of Mt. Wheeler, 
at an altitude of 7,200 feet, and contain a re- 
markable series of stalactites and stalagmites. 


For the purpose of encouraging research 
work on glass, the research committee of the 
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Glass Division of the American Ceramic So- 
ciety has made arrangements for providing 
glass of desired composition and desired form 
for investigators in this field. The material 
will be supplied free of charge and no limita- 
tions as to the nature of the research will be 
imposed. The recipients of the material will 
be under no obligations except that of publica- 
tion of the results of their investigations. The 
committee, however, requests that wherever 
possible the Journal of the American Ceramic 
Society be given preference in reporting the 
results. Persons who are interested are re- 
quested to address their inquiries to one of the 
following members of the committee on re- 
search: E. C. Sullivan, Corning Glass Works, 
Corning, New York; E. W. Washburn, Univer- 
sity of Illinois, Urbana, Illinois; R. B. Sos- 
man, Geophysical Laboratory, Washington, 
D. C. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


Wituiams CoLiece alumni are planning to 
raise $1,500,000 during ‘he coming spring. 
One million of this sum, of which $200,000 has 
been pledged as a contingent gift by the Gen- 
eral Education Board, is to provide adequate 
endowment for professors’ salaries. The re- 
maining $500,000 is to be used towards more 
complete facilities for physical education. 


NORTHWESTERN UNIveRSITy has been noti- 
fied that the General Education Board, of New 
York (the Rockefeller Foundation) has appro- 
priated $600,000 for increase of faculty sala. 
ries, provided the university raises $1,400,000. 


At the Tulane University of Louisiana 
School of Medicine, New Orleans, it is planned 
to erect a new modern hospital on the univer- 
sity campus at a cost of between $1,000,000 
and $2,000,000. The hospital will be in con- 
nection with the medical school of the uni- 
versity. 

State appropriations of the New York legis- 
lature for the College of Agriculture at Ithaca 
include $83,000 for the construction of a new 
wing on the main building of the Veterinary 
Building, and $183,000 for equipment for the 
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new Dairy Building. This budget is some- 
what larger than usual and will permit more 
extension work by the college. 


Dr. Marion Epwarps Park, dean of Rad- 
cliffe College, has been elected president of 
Bryn Mawr College, to succeed M. Carey 
Thomas, who retires at the end of the present 
academic year. 


Proressor WiiL1aM F. Osaoon, of the math- 
ematies department, has been appointed acting 
dean of the Graduate Sehool of Arts and Sci- 
ence of Harvard University for the second half 
year. Dean Haskins is on leave of absence 
for that period so that he may recuperate after 
an attack of influenza. 


Proressor J. W. Barton, associate pro- 
fessor of psychology in the School of Educa- 
tion of the University of Idaho, has been pro- 
moted to a full professorship of psychology. 
Mr. C. W. Chenoweth (M.A., Harvard) has 
been elected associate professor of philosophy. 


Dr. Henri CiavupE, associate professor and 
physician to the Saint-Antoine Hospital, has 
been appointed to the chair of clinical mental 
diseases and diseases of the brain in the Paris 
School of Medicine, to succeed the late Pro- 
fessor Dupré. 


Dr. Gzorce J. Hever, associate professor of 
surgery at the Johns Hopkins Medical School, 
has accepted the professorship of surgery in 
the Medical College of the University of Cin- 
cinnati. 





DISCUSSION AND CORRESPOND- 
ENCE 
PRACTICABLE SUBSTITUTES FOR GRAIN 
ALCOHOL 

Use of ethyl or grain aleohol for laboratory 
purposes has long involved certain difficulties 
connected with securing it tax-free and pre- 
serving it for its intended uses only. Since the 
passage of the various prohibition statutes the 
observance of the necessary regulations govern- 
ing its use oceasions far more trouble, while 
those who are interested in putting it to un- 
scientific uses make the guardianship of the 
precious fluid a serious responsibility. Sub- 
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stitutes for grain alcohol, which would be un- 
potable and free from internal revenue taxation 
and prohibition regulations, are greatly desir- 
able. Ordinary denatured alcohol, while use- 
ful for some laboratory purposes, is not satis- 
factory for most uses because of the character 
of the denaturants; and the use of a special 
denaturing formula is so involved in regula- 
tions as to be almost impossible. 

A considerable series of experiments has 
shown that isopropyl and chemically pure 
methyl aleohols will fulfill practically any use 
for which alcohol is needed in biological work. 
It is indicated that inhalation of fumes of iso- 
propyl aleohol does not have dangerous con- 
sequences; certainly, in any properly ventilated 
place the fumes would not be a danger. The 
experience of those who work in factories 
where methyl alcohol is produced, and who at 
times inhale the fumes in large quantity, shows 
that there is also little to be feared from its 
use in the laboratory. Experiments along this 
line are in progress. Probably most persons 
would prefer to use isopropyl aleohol for those 
purposes which might cause considerable quan- 
tities of the fumes to be inhaled. But both 
aleohols can be used with perfect safety for 
histological or other ordinary purposes. Out 
of consideration for those who consider alcohol 
a beverage all containers of both these alcohols 
should display warning labels. 

The commercial grade of isopropyl alcohol 
contains 91 to 92 per cent. of the alcohol, while 
the similar grade of ethyl alcohol is 95 to 96 
per cent. A purer grade of isopropyl alcohol, 
98 to 99 per cent., can be supplied by the manu- 
facturers, which can be made anhydrous by or- 
dinary procedures. 


“Chemically pure” methyl alcohol is practi- 
cally anhydrous, and being less hygroscopic 
than ethyl aleohol is more useful and reliable 
for such purposes as dehydrating tissues than 
the anhydrous (“absolute”) ethyl alcohol. As 
it contains only a trace of acetone it is entire- 
ly without the disagreeable odor of ordinary 
wood alcohol. 

Both isopropyl and methyl aleohols have 
been tested against ethyl alcohol in the prepa- 
ration of reagents, and in histological work 
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done with such reagents and stains, as well as 
in the preservation of museum specimens. No 
differences could be detected in favor of either 
of them, except that the methyl alechol proved 
much more satisfactory as a dehydrating agent. 

In addition to the advantage that methyl and 
isopropyl alcohols have of being free from 
vexatious regulations and the danger of ir- 


regular use, they possess the additional merit . 


of competing in price with the tax-free com- 
mercial ethyl alcohol. 

LAWRENCE E. GRIFFIN 
REED COLLEGE 


IRIDESCENT CLOUDS 

On the afternoon of January 21, beginning 
before four and lasting perhaps an hour, an 
unusual set of iridescent cloud phenomena was 
seen in the southwest. Low in the sky, part- 
ly hiding the sun, were thick clouds edged 
with brilliant gold, which remained practically 
stationary. Higher up the sky was for the 
most part clear, with occasional cirro-cumulus 
clouds, many finger-shaped and pointing down- 
ward to a point north of the sun. The edges 
of these clouds were quite definite, and sur- 
rounding the tips and sides were two or three 
alternate narrow parallel bands of bright pink 
and green, the outer band in most eases being 
pink and the color extending at times 45° from 
the sun. Some of the clouds showed flocculent 
edges, giving an appearance of a colored fringe 
and one cloud broke up entirely into horizon- 
tal flecks and disappeared as it passed the 
zenith. Besides these were detached clouds 
which showed brilliant iridescent colors 
throughout the whole. One thin floceulent cloud 
showed small uniformly distributed flecks of 
pink and green, a larger one showed four ir- 
regular vertical bands of pink and green which 
covered the whole cloud, several glowed with 
lurid irregular patches of colors such as are 
seen in a thin film of oil on water. In one case 
a small spot of dark rose appeared against a 
misty blue background, rapidly grew into a 
pillar of vivid mottled colors, and _ then 
stretched out toward the northeast to form a 
white streamer all the way across the sky, its 
western portion being bordered with the 
characteristic pink and green bands. 
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These colors appear to be characteristic inter- 
ference effects. Stoney! describes almost iden- 
tical phenomena and states the conditions under 
which there would be formed erystals of such 
orientation and thickness that light reflected to 
the observer from the front and back surfaces 
of the erystal would produce interference. The 
explanation based on diffraction which MeCon- 
nel? offers in criticism of Stoney’s article does 
not seem to fit the phenomena observed here. 
His theory does satisfactorily explain the effects 
which he observed during a winter spent where 
similar phenomena were frequent, but there 
the brightest colors were within a range of 
from 3° to 7° from the sun and the farthest 
distance at which he could ever detect any color 
was 23°. He says that according to Stoney’s 
theory the most brilliant effects might reason- 
ably be expected somewhere about 20°-30° from 
the sun “for which we should look in vain.” 
There were in this ease few if any iridescent 
colors within the area. where he found them 
most brilliant, and certainly beyond 23° they 
were very brilliant. It would therefore appear 
that there are these two different types of 
phenomenon. 

Maset A. CHASE 
Mount HoLyoKe COLLEGE, 
SoutH Hap.Ley, Mass. 





QUOTATIONS 


THE PROPOSED SUPPRESSION OF THE 
TEACHING OF EVOLUTION! 

THe mode of origin of species was prac- 
tically discovered by a little-known German 
paleontologist by the name of Waagen in 1869, 
but, like the great discovery of Mendel in 
heredity, this truth has been long in making 
its way, even among biologists. Waagen’s ob- 
servations that species do not originate by 
chance or by accident, as Darwin at one time 
supposed, but through a continuous and well- 
ordered process, has since been confirmed by 
an overwhelming volume of testimony, so that 


1 Phil. Mag., s. 5, Vol. 24, p. 87. 

2 Phil. Mag., s. 5, Vol. 24, p. 423. 

1 Extraets from articles in the New York Times 
for March 5, in answer to the article by Mr. 
Bryan from which extraets were printed in the 
last issue of Scrence. 
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we are now able to asemble and place in order 
line after line of animals in their true evolu- 
tionary succession, extending, in the case of 
what I have called the édition de luxe of the 
horses, over millions of years. We speak to the 
earth from Eocene times onward to the closing 
age of man, and it always teaches us exactly 
the same story. These facts are so well known 
and make up such an army of evidence, that 
they form the chief foundation of the statemeni 
that evolution has long since passed out of the 
domain of hypothesis and theory, to which Mr. | 
Bryan refers, into the domain of natural law. 

Evolution takes its place with the gravita- 
tion law of Newton. It should be taught in 
our schools simply as Nature speaks to us 
about it, and entirely separated from the opin- 
ions, materialistic or theistic, which have clus- 
tered about it. This simple, direct teaching of 
Nature is full of moral and spiritual force, if 
we keep the element of human opinion out of it. 
The moral principle inherent in evolution is 
that nothing can be gained in this world with- 
out an effort; the ethical principle inherent in 
evolution is that the best only has the right 
to survive; the spiritual principle in evolution 
is the evidence of beauty, of order, and of de- 
sign in the daily myriad of miracles to which 
we owe our existence. This is my answer to 
Mr. Bryan’s very natural solicitude about the 
influence of evolution in our schools and eol- 
leges—a solicitude not inherent in the subject 
itself, but in the foolishness and conceit of 
certain of the teachers who are privileged to 
teach of the processes of life. 

It would not be true to say that the evolution 
of man rests upon evidence as complete as 
that of the horse, for example, because we have 
only traced man’s ancestors back for a period 
of 400,000 years, as geologic time was con- 
servatively estimated in 1893 by Secretary 
Walcott of the Smithsonian Institution, Wash- 
ington; whereas, we have traced the horse back 
for a period of 3,000,000 years, according to 
similar estimates of geologic time. 

The very recent discovery of Tertiary man, 
which I have just described in Natural History 
(November-December, 1921), living long he- 
fore the Ice Age, certainly capable of walking 
in an erect position, having a hand and a foot 
fashioned like our own, also a brain of suffi- 
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cient intelligence to fashion many different 
kinds of implements, to make a fire, to make 
flint tools which may have been used for the 
dressing of hides as clothing, constitutes the 
most convincing answer to Mr. Bryan’s call for 
more evidence. It once more reminds us of the 
ignorance of man of the processes of Nature, 
and sets a new boundary beyond which digging 
in the earth for more of truth must be directed. 
This Foxhall man, found near Ipswich, Eng- 
land, thus far known only by the flint imple- 
ments he made and his fire, is the last bit of 
evidence in the direction of giving man a 
descent line of his own far back in geologic 
time. It tends to remove man still further 
from the great lines which led to the man apes, 
the chimpanzee, the orang, the gorilla and the 
gibbon. This is not guess work, this is a fact. 
It is another truth which we shall have to 
accept regardless of its effect. No naturalist 
has ever ventured to place man so far back in 
geologic time as this actual discovery of the 
Foxhall man places him. In this instance 
again truth is stranger than hypothesis or 
speculation. 

Nearer to us is the Piltdown man, found not 
far from 75 miles to the southwest of Ipswich, 
England; still nearer in geologic time is the 
Heidelberg man, found on the Neckar River: 
still nearer is the Neanderthal man, whom we 
now know all about—his frame, his head form, 
his industries, his ceremonial burial of the 
dead, also evidence of his belief in a future 
existence; nearer still is the Cro-Magnon man, 
who lived about 30,000 years ago, our equal if 
not our superior in intelligence. This chain of 
human ancestors was totally unknown to Dar- 
win. He could not have even dreamed of such 
a flood of proof and truth. It is a dramatic 
circumstance that Darwin had within his reach 
the head of the Neanderthal man without real- 
izing that it constituted the “missing link” be- 
tween man and the lower order of creation. All 
this evidence is to-day within reach of every 
schoolboy. It is at the service of Mr. Bryan. 
It will, we are convinced, satisfactorily answer 
in the negative his question: “Is it not more 
rational to believe in the creation of man by 
separate act of God than to believe in evolu- 
tion without a particle of evidence?” 


Henry FarrFietp Osporn 
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Is it any more degrading to hold that man 
was made through a long line of animal an- 
cestry than to believe that he was made directly 
from the dust? Surely the horse and the dog 
and the monkey belong to higher orders of ex- 
istence than do the clod and the stone. Whether 
we accept the teachings of evolution or the 
most literal interpretation of the Biblical ac- 
count we are compelled to recognize the fact 
that our bodily origin has been a humble one; 
as Sir Charles Lyell once said, “It is mud or 
monkey.” But this lowly origin does not 
destroy the dignity of man; his real dignity 
consists not in his origin but in what he is and 
in what he may become. 

If only the theological opponents of evolu- 
tion could learn anything from past attempts 
to confute science by the Bible they would be 
more cautious. It was once believed univer- 
sally that the earth was flat and that it was 
roofed over by a solid “firmament,” and when 
scientific evidence was adduced to show that 
the earth was a sphere and that the “firma- 
ment” was not a solid roof, it was denounced 
as opposed to the Scriptures. Those who 
have visited the Columbian Library in the 
Cathedral of Seville will recall the Bible of 
Columbus with marginal notes in his own 
handwriting to prove that the sphericity of 
the earth was not opposed to the Seriptures, 
and a treatise written by him while in prison 
to pacify the Inquisition. To-day only Voliva 
and his followers at Zion City maintain that 
the earth is flat, and the heavens a solid dome, 
because this is apparently taught by the 
Seriptures. 

The central position of the earth in the uni- 
verse with all heavenly bodies revolving around 
it was held to be as/certain as holy writ. Ali 
the world knows the story of “Starry Galileo 
and His Woes” at the hands of the Inquisition, 
but the Copernican theory was opposed not 
only by the Roman Catholic Church, but also 
by the leaders of the Reformation. Martin 
Luther denounced it as “the work of a fool”; 
Melanchthon declared that it was neither hon- 
est nor decent to teach this pernicious doctrine, 
and that it should be repressed by severe 
measures, and John Wesley declared that it 
“tended toward infidelity.” Even as late as 
1724 the Newtonian theory of gravity was 
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assailed by eminent authorities as “atheistic,” 
since “it drove God out of His universe and 
put a law in His place.” 

The conflict between geology and Genesis 
as to the days of creation and the age of the 
earth lasted until the middle of the last cen- 
tury, and students of Dana’s geology will re- 
call the reconciliation between the two which 
that great man devoutly undertook. But, by 
the ultra-orthodox, he and other Christian 
geologists were denounced as infidels and as 
impugners of the sacred record. It took three 
hundred years to end this conflict, if it may be 
said to be wholly ended now, but certainly no 
intelligent person now believes that the earth 
was made just 5,926 years ago and in six literal 
days. 

And now comes Mr. Bryan in this twentieth 
century of enlightenment preaching a new 
auto de fe, attempting to establish an inquisi- 
tion for the trial of science at the bar of the- 
ology! He proposes to prohibit the teaching 
of evolution by fine and imprisonment, to 
repeal a law of nature by a law of Kentucky. 
He proposes to gather into the fold of his 
narrow theology all existing public and private 
schools, colleges and universities and to allow 
evolutionists and agnostics to found their own 
schools. In view of the fact that, with the 
exception of a few sectarian institutions, all 
our colleges and universities are dedicated to 
“the increase and diffusion of knowledge among 
men,” that for a generation at least they have 
turned away from the teaching of dogmatic 
theology to the cultivation of science, litera- 
ture and art, that they have during this period 
received great benefactions for the expressed 
or implied purpose of carrying on this work 
in the spirit of freedom to seek, to find and to 
teach the truth as God gives men to see the 
truth—in view of these considerations it may 
well be asked whether it would not be more 
fitting for Mr. Bryan to establish his own 
institution for teaching his own views of sci- 
ence and theology, as Dowie, for example, did 
at Zion City, rather than to attempt to convert 
existing institutions to that purpose. 

Scientific investigators and productive schol- 
ars in almost every field have long since ac- 
cepted evolution in the broadest sense as an 
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established fact. Science now deals with the 
evolution of the elements, of the stars and solar 
system, of the earth, of life upon the earth, of 
various types and species of plants and ani- 
mals, of the body, mind and society of man, of 
science, art, government, education and reli- 
gion. In the light of this great generalization 
all sciences, and especially those which have 
to do with living things, have made more 
progress in the last half century than in all 
the previous centuries of human history. Even 
progressive theology has come to regard evo- 
lution as an ally rather than as an enemy. 

In the face of all these facts, Mr. Bryan and 
his kind hurl their medieval theology. It 
would be amusing if it were not so pathetic 
and disheartening to see these modern defend- 
ers of the faith beating their gongs and firing 
their giant crackers against the ramparts of 
science. 

Epwin Grant ConkKLIN 





NOTES ON WOODS 


WEST INDIAN BOXWOOD 

THERE has been much confusion regarding 
the identity of the so-called West Indian box- 
woods. One of the first on the market was the 
“amarillo” of Venezuela, Aspidosperma Var- 
gasii DC. (Apocynacew), but this has been 
very largely superseded by the “zapatero,” 
Casearia precox Griseb. (Samydacew or 
Flacourtiacee). A third, the “baitoa” of San 
Domingo, appears on the market in consider- 
able quantity, though it is inferior in quality 
to the other two. It has just been determined 
that this wood is produced by Phyllostylon 
brasiliensis Capanema (=P. rhamnoides 
Taubert = Samaroceltis rhamnoides Poisson) 
of the family Ulmacew. It occurs not only in 
Hispaniola and eastern Cuba but also in Brazil 
and Argentina. The important distinguishing 
features of this wood are as follows: (1) About 
half of the vessels are filled with calctum car- 
bonate. (2) The wood fibers are supplied with 
a thick gelatinous layer. (3) The vessel seg- 
ments, wood parenchyma strands and some of 
the rays are in horizontal seriation. The 
“ripple marks” are not always distinct in the 
wood but are readily visible on the surface of 
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the inner bark. (See Bul. Tor. Bot. Cluh, 
48: 297-306). 

The statement, which appears so persistent- 
ly in books, that West Indian boxwood is 
supplied by Tabebuia (Tecoma) pentaphylla 
B. & H. f. (Bignoniacex), is incorrect. 
Authentic specimens of the wood of this species 
have been examined by the writer and they 
have none of the characters of a boxwood. 
This error arose in 1884 and was due to an im- 
proper identification of a specimen of “zapa- 
tero” in the Royal Botanic Gardens, Kew. The 
correct identity of this wood was established 
twenty years later but the error persists. (See 
Kew Bul. Mise. Inf., 1904, pp. 11-12, and 
1914, pp. 214-219). 


BRAZILIAN TULIP-WOOD 

THs beautiful wood has been used for a 
great many years for inlay and cabinet work. 
In typical specimens the background of yel- 
low is striped with rose-red; in others the red 
predominates. In a paper on “Storied or tier- 
like strueture of certain dicotyledonous woods” 
(Bull. Tor. Bot. Club, 46:260) the writer made 
this statement: 

“The only representative of the Lythracee 
included in the list is Physocalymma scaber- 
rimum Pohl, variously known as Brazilian 
tulip-wood, rose wood, ‘péo de rosa,’ ‘eego 
machada,’ ‘grio de poreo’ and ‘sebastiao de 
arruda.’ Writers all seem to be in agreement 
in referring this. wood to the species men- 
tioned, but the specimens examined by the 
writer, which are evidently the same as those 
described by Wiesner (Rohstoffe d. Pflanzen- 
reiches, 2:975), appear to belong to the Le- 
guminose. They certainly do not resemble 
other available material of the Lythracew.” 

Very recently, through the courtesy of the 
New York Botanical Garden, the writer 
had opportunity to study the wood of Physo- 
calymma and was enabled to determine posi- 
tively that the Brazilian tulip-wood of com- 
merce is not of that genus. Unquestionably 
it is a legume but exact identification is not 
at the moment possible. 


COFFEE-W00D 
THE wood principally used in the manu- 
facture of umbrella handles comes mostly 
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from Venezuela where the name “granadillo” 
seems to be applied to it. In the New York 
trade it is known as “coffee-wood” or “brown 
ebony”; also as “mesquite.” In European 
markets it is called “partridge-wood.” All of 
these names, with the exception perhaps of 
“coffee-wood,”’ are also applied to entirely 
different woods. 

The identity of this wood has not been posi- 
tively determined, but from the evidence at 
hand it appears to be Cesalpinia Ebano. Karst. 
This wood is known as “ebano” in Venezuela 
as is also that of C. punctata Willd. Thé 
writer has not had opportunity to examine the 
latter but the structure and properties. of 
C. Ebano agree very closely with that. of the 
wood on the market. 

It is said that part of the trade is supplied 
by a wood from Mexico but no samples known 
to be of this souree are available for com- 
parison. 

ROSEWOOD 


THERE are many woods on the market under 
the name of “rosewood.” Some derive the 
name from the seent of the wood, others from 


the color, and still others for no apparent 


reason at all. 

The Surinam rosewood or “rozenhout” owes 
its name to its fragranee and is the source of 
an essential oil of commerce. The identity of 
this wood has only recently been established 
by Gonggrijp (De Indische Mereuur, Apr. 23 
and 20, 1920) as Aniba sp. (near panurensis 
Mez.). 

The true Brazilian rosewood has been vari- 
ously aseribed to the genera Jacaranda, Dal- 
bergia, and Macherium. The first is an error 
arising from a confusion of the local name, 
“Jacaranda,” with the generic. A specimen 
of the true rosewood collected by Mr. H. M. 
Curran with botanical specimens has been iden- 
tified as Dalbergia nigra Fr. All. Certain 
varieties are recognized in the trade, based 
largely on variations in color, but the strue- 
ture indicates a single species.. There are other 
woods called “jacaranda” in Brazil which aré 
likely species of Macherium but they lack the 
scent of the true rosewood and are distinct 
in structure from it. 
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The botanical status of the Honduras “rose- 
wood,” which is considered the best wood in 
the world for xylophone bars, has not been 
determined. It is unquestionably one of the 
Leguminose and may prove to be a species 
of Dalbergia. 


COCOBOLO 


THIs wood, which is used so extensively in 
the manufacture of knife handles, comes from 
Panama, Costa Riea, Nicaragua and Mexico. 
The tree in Panama has been positively deter- 
mined as Dalbergia retusa Hemsley, and the 
wood is exported as “rosewood”; the Nicara- 
guan species is Dalbergia hypoleuca Pittier in 
ed. and is locally known as “nnambar”; that of 
Mexico, called “granadillo,” is very likely a 
new species. 

Workmen in factories where cocobolo is 
used are likely to suffer from an acute derma- 
titis resembling ivy-poisoning. Many are ap- 
parently immune while others are highly sus- 
ceptible. A person once infected becomes 
more rather than less susceptible to the poison. 
The only known means of infection is through 
the fine dust arising in working the wood. 
Some investigators believe the irritation is due 
to an oil, others to an alkaloid. (See Raw 
Material, 4: 11: 402-406, November, 1921, for 
fuller account). According to Boorsma 
(L’Institut Botanique de Buitenzorg, 14: 19, 
1902) small amounts of alkaloid occur in the 
following species: Dalbergia litoralis Hassk, 
D. Junghuhmi Benth., and D. Championii. 

The East Indian satinwood, Chloroxylon 
Swietenia DC., causes a dermatitis/ very simi- 
lar to that from cocobolo. (See Cash, Brit. 
Med. Jour., Oct. 7, 1911). An alkaloid, chloro- 
xylin, has been found which is considered to 
be the source of the infection. (Manson Ault, 
J. Chem. Soe. 1909, 95:964). 


“REDWOOD” AND SATINE 


THE “redwood” or “quira” of Panama has 
been determined to be Platymiscium dubium 
Pittier. A wood of similar structure from 
Nicaragua is on the New York market under 
the name of “Yama cocobolo” or “Yama rose- 
wood.” It is also called “leather-wood.” 

The “redwood” of Brazil is from the tree 
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named Brosimum parense by Huber. It is 
known locally as “muirapiranga” and “conduru 
de sangue” and is similar to the Peruviun “palo 
de sangre.” It is not now on our market but 
dealers are in receipt of samples which in- 
dicate that it may be expected. The name of 
“Brazilian cardinal wood” has been suggested 
for it. It has good cabinet qualities and re- 
tains its bright red or cardinal color. It is 
much like, and may prove to be identical with, 
the “satiné” or “bois de féroles” of French 
Guiana. Owing to the confusion of the names 
“bois de féroles” with the generic name Ferolia, 
the satiné has been incorrectly aseribed to 
Ferolia (Parinarium guaianensis Aubl. (Rosa- 
cee). (See Stone’s “Les bois utilés de la 
Guyane Franeaise.” Ann. d. Musee Col. de 
Marseille, 1917). 

Wood specimens of satiné rulianné have 
been received from the Forest Service of Suri- 
nam and agree perfectly with the material 
described by Stone (loc. cit.) under that name. 
Leaves and twigs from the same tree as the 
wood specimens haye been examined by Dr. 
Standley of the Smithsonian Institution and 
he says that the material agrees best with 
Brosimum paraense Huber, though in the ab- 
sence of fruit (which the Conservator of For- 
ests has undertaken to procure) such identifi- 
cation is only provisional. If this identifica- 
tion proves to be correct it will likely follow 
that Aublett’s Ferolia guianensis is a synonym, 
since his description seems to fit this tree. 

The satiné rubanné growing in the tropical 
rain forest of Surinam attains a diameter of 
two feet and has a white latex in the bark. The 
Arowak Indians eall it “oolemeriballi,” “wari- 
miaballi,” and “sokonéballi,” while the negro 
letterwood-hunters have named it “ajeersi,” 
meaning “it looks like it,” that is, it looks like 
the letterwood or snakewood  (Piratinera 
guianensis Aubl.). 


KAKATARA-BALLI 


Tuts is a dull-white wood of British Guiana 
described by Stone and Freeman as No. 46 
in their list of Timbers of British Guiana. A 
microscopic examination reveals that the 
ground mass is composed of spiral fiber- 
tracheids, the vessels have scalariform perfora- 
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tions with many bars, and the rays are large 
and composite or heterogeneous. The natural 
conclusion is that this wood must be from 
some species of Ilex, 

This finding has since been confirmed by the 
Forestry Cfficer of British Guiana. 

SAMUEL J. REcoRD 

YALE UNIVERSITY, 





SPECIAL ARTICLES 
GENETICS OF THE VIENNA WHITE RABBIT 


In the second edition of his text-book!, Dr. 
Erwin Baur described a cross between two 
white varieties of rabbit which produced 
colored young. One of the white varieties is 
the familiar pink-eyed albino, the other is 
called Vienna White and is described by Baur 
as differing from the albino variety only in 
the color of the eyes, which are blue. He ex- 
plains the production of colored young in this 
cross as due to the complementary action of 
two independent color factors, like the well 
known cases among plants in which a cross 
between two white-flowered varieties produces 
progeny bearing colored flowers. 

It happens that the colored young rabbit 
figured by Baur as resulting from the cross 
was Dutch marked, and this led Punnett to 
suppose that the blue-eyed white parent was 
really a Dutch rabbit in which the white areas 
had attained a maximum extension so as to 
cover the entire coat. This interpretation 
seemed reasonable to me until I recently ob- 
tained in some breeding experiments animals 
similar to Baur’s Vienna Whites, when it be- 
came clear that they have no relation to Dutch 
marking, and also that the relation of Vienna 
White to albinism is much closer than Baur 
had supposed. : 

The color factor of Vienna White is in fac 
an allelomorph of albinism. If Baur had used 
in the cross with Vienna White an albino 
whose parents were yellow, he would not have 
obtained colored young but only blue-eyed 
whites or albinos, which result would have 
shown that the two white varieties are not due 


1 Einfiihrung in die experimentelle Vererbungs- 
lehre, Berlin, 1914. 
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to complementary factors but to allelomorphic 
conditions of one and the same factor. 

The case is strictly analogous with that of 
the silver agouti guinea-pig as worked out by 
Castle and Wright? several years ago. The 
so-called color factor has in guinea-pigs several 


allelomorphie states, as shown by Wright. 


The two with which we were then concerned 
produce respectively (1) the ordinary albino or 
all-white coat associated with pink-eyes and 
(2) a condition in which the coat develops 
black pigment but no yellow pigment, and the 
eyes are red, not pink. By suitable crosses the 
gene for yellow coat can be introduced into the 
red-eyed variety. But since (1) the gene for 
yellow inhibits the development of black pig- 
ment in the coat and (2) the gene for red-eye 
(the color allelomorph) inhibits the develop- 
ment of yellow in the coat, it follows that the 
coat, in what is genetically a red-eyed yellow 
animal, contains neither black nor yellow pig- 
ment and so is white. Only the red eye-color 
then serves to distinguish the animal from an 
albino. It is in faet a red-eyed white in ap- 
pearance, but genetically is a red-eyed yellow 
and if crossed with yellow animals will pro- 
duce yellow young. 

Now in rabbits we have a strictly parallel 
situation. The chinchilla* rabbit corresponds 
with the red-eyed silver agouti guinea-pig. Its 
coat contains black pigment but not yellow. 
If we cross chinchilla with albino, we obtain 
chinchilla young, not gray, indicating that chin- 
chilla and albinism are allelomorphs, not com- 
plementary factors. If the albino parent car- 
ries the gene for yellow coat, then in F, we 
obtain chinchillas, albinos, and “blue-eyed 
whites.” The last are obviously yellow chin- 
chillas. I have not been able to obtain as_ yet 
the Vienna White variety from Europe, but 
those who have them can easily put this inter- 
pretation to the test by crossing Vienna White 
with a yellow coated variety. If my interpreta- 
tion is correct, they will obtain yellow young 
from the cross. 


2 Carnegie Institution of Wash., Publ. No. 241, 


1916. 
3 Castle, W. E., Genetics of the chinchilla 


rabbit, Scrence, April 22, 1921. 
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But the reader may inquire, how was it that 
Baur obtained a black-coated rabbit by cross- 
ing Vienna White with albino. The answer 
is that the rabbit which he figured was not an 
ordinary black but a black chinchilla. Ex- 
amined eritically the coat would, I think, have 
been found to be not jet black, but sepia, and 
the eyes to give a red reflection indicating less 
heavy pigmentation than ordinary black. Baur 
gives evidence of the less heavy pigmentation 
of the eye in Vienna White by calling the eye 
“blue.” We have noted the same fact in guinea- 
pigs but have stressed the increased red re- 
flection in calling the eye “red.” The non- 
agouti red-eyed guinea-pig has been called 
“sepia” by Wright to distinguish it from or- 
dinary black. Similarly one might call the 
blaek chinchilla rabbit “sepia.” I have obtained 
such individuals in F’, from the cross of chin- 
chilla with albino. 

W. E: Caste 
BussEY INSTITUTION, 
Fersuary 16, 1922. 





THE AMERICAN SOCIETY OF 
AGRONOMY 


The program of the annual meeting held at 
New Orleans, La., November 7-8, 1921, was as 
follows : 

Monpay, NOVEMBER 7 
Symposium on Nitrogen in Its Relation to. Soils 
and Crops 


Leader; J. G. Lipman 
Our inventory of soil nitrogen: C. F. Marsovr. 
The effect of timothy on the disappearance of 
nitrates: JAMES A. BIZZELL. 
Nitrogen economy in soils: FIRMAN E. BEar. 
The nitrogen inventory as affected by livestock 
versus grain farming: C. G. WILLIAMS. 
Green manuring in relation to the nitrogen con- 
tent of soils: M. J. FuNcHEss. 


Nitrogen in relation to crop production in the. 


Middle West: 8. D. Conner. 

The influence of calcic magnesic materials upon 
the outgo of nitrates in lysimeter leachings: 
W. H. MAcIntire. 


A glance at the present and future supplies of 
fertilizer nitrogen: 8. B. HASKELL. 

Agricultural and commercial values of nitrogenous 
plant foods: 


A. W. Buarr. 
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MonpDay EvENING 
Annual dinner. Presidential address: ‘‘The 
agronomic placement of varieties,’’ Chas. A. 
Mooers, agronomist and vice-director, Tennessee 
Agricultural Experiment Station. 


TUESDAY, NOVEMBER 8 
Symposium on Teaching Crops and Soils Courses. 
Leader: L. E. Call. 

Some of the teaching problems of the Southern 
agronomist: J. R. Fan. 

Progress in standardizing the wipes courses 
in soils: M. F. MILuer.: : 

A plea for experimental work. on sudthedi in 
crops teaching: 8. B. HASKELL. 

What should constitute the recitation work of a 
five-year course in elementary farm crops: 
W. C. ETHERIDGE. 

Report of the committee on airs aman crops 
contests: A. C. ARNY. 


TUESDAY AFTERNOON 
General Agronomic Papers. 

The terminology of the subdivisions of agricul- 
ture and some of the broader factors relating 
to plant production: C..V. PIPER. 

The salt requirements of ast aca plants: 
A. G. McCaL.u. 

The standardization of field experiments: 
WIANCKO. 

The control of cotton diseases by the use of pot- 
ash fertilizers: L. E. Rast. 

The influence of fertilizers on yield and maturity 
of soybeans: Gro. L. ScHUS'TER. 

A new muck soil problem and its solution: M. E. 
SHERWIN, R. B. Erueriper, A. DUNHAM, 

Soil types as a basis for soil investigations: P. E. 
Brown. 

The potassium-nitrogen ratio of red clover as 
influenced by potassic fertilizers: Pau. EmeEr- 
SON, JOHN BARTON. 

The following were elected officers of the 


A. T. 


society for the ensuing year: 


' L. E. Call, Manhattan, Kansas, president. 

D. E. Stephens, Moro, Oregon, ai vice-presi- 
dent. 

A. B. Conner, College antes Tenne second 
vice-president. 

P. E. Brown, Ames, Iowa, secretary-treasurer. 

C. A. Mooers, Knoxville, Tenn., representative 
on the Council of the A, A. A. 8. 

C. F. Marbut, Washington, D. C., representa- 
tive to the National Research Council. 

P. E. Brown, 
Secretary 





